Genetic determinants of response to chemotherapy in transgenic mouse mammary and salivary tumors.
Several transgenic mouse tumor models were utilized to explore how specific genetic alterations affect the tumor cell response to chemotherapeutic agents in vivo. Specifically, MMTV-ras transgenic mice were interbred to p53 knock-out mice to create a model for assessing the role of p53 in chemotherapeutic responses. In addition, MMTV-ras tumors were compared to MMTV-myc and MMTV-ras/myc tumors. Mice of each genotype reproducibly develop mammary and/or salivary tumors, but tumor growth dynamics vary considerably between genotypes. MMTV-ras/p53-/- tumors exhibit higher S phase fractions than MMTV-ras/p53+/+ tumors, although both tumor types display very low apoptosis levels. In contrast, MMTV-myc tumors exhibit both high S phase fractions and spontaneous apoptosis levels. Tumor-bearing mice of each genotype were treated with either doxorubicin or paclitaxel, and effects on overall tumor growth, cell cycle distribution and apoptosis were evaluated. Surprisingly, neither agent efficiently induced apoptosis in any of the tumor models, including those with wildtype p53. Rather, tumor responses were mediated primarily by changes in cell cycle distribution. However, the spontaneous apoptosis levels did serve as a predictor of tumor growth response, in that only those tumors with high pretreatment apoptosis levels underwent significant regression following treatment with either agent.